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ACCUMULATOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an accumulator used in a 

refrigerant cycle for an automobile air conditioner or the 
like. 

2. Related Art 

Aconventional accumulator includes, as shoWn in FIG. 6, 
for example, a U-shaped suction pipe 52 in a tank 51 to 
separate gaseous refrigerant and liquid refrigerant that are 
evaporated in an evaporator (not shoWn). Further, for an 
effective separation of gaseous refrigerant and liquid refrig 
erant under the circumstances in Which the accumulator 
suffers from vibration or sWing, a defroster 53 in the shape 
of an umbrella or reversed-cup is provided in the conven 
tional accumulator. Furthermore, to remove Water, a dryer 
unit 54 is provided in the tank 51. Such a dryer unit 54 has 
a complicated structure because of a space for the suction 
pipe 52. Besides, to return oil to a compressor, a ?lter 55 
With a peculiar structure is mounted at a bottom end of the 
suction pipe 52. 

Various structures for an accumulator have been 
proposed, for example, as shoWn in Japanese patent unex 
amined publication No. 51-42157 and Japanese utility 
model unexamined publication No. 55-26329. 

HoWever, such a conventional accumulator is composed 
of many parts, such as a suction pipe 52, a defroster 53, a 
dryer unit 54, a ?lter 55, etc. Further, each of such parts has 
a complicated and peculiar shape and/or structure, resulting 
in high production cost. 

There is another problem in that a pressure loss of 
refrigerant passing through the accumulator is relatively 
large since refrigerant is sucked through the suction pipe 52 
provided in the tank 51 and a defroster 53 is provided in the 
tank. The ?lter 55 mounted in the manner described above 
also causes an increase in the refrigerant pressure loss. 

SUMMARY OF THE INVENTION 

The present invention has been made to overcome the 
disadvantages in the conventional accumulator as described 
above. 
An object of the present invention is to provide an 

accumulator having a reduced number of parts and a sim 
pli?ed inner structure, Which is loW in production cost. 

Another object of the present invention is to provide an 
accumulator having a structure Which can decrease a refrig 
erant pressure loss and improve a system ef?ciency. 

The above-referenced object is achieved by an accumu 
lator comprising: 

a tank; 
a dryer unit disposed at an intermediate portion in the 

direction of a height of the tank to divide an inside of the 
tank into an upper room and a loWer room; and 

a separating Wall dividing the upper room into right and 
left upper divided rooms, one being located at a refrigerant 
inlet side and the other being located at a refrigerant outlet 
side, 

Wherein the upper and loWer rooms are communicated 
With each other through the dryer unit, and 

Wherein the upper divided rooms are communicated With 
each other through a plurality of apertures provided in the 
separating Wall. 
As mentioned above, the upper room located above the 

dryer unit is divided into right and left upper divided rooms, 
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2 
one being located at the refrigerant inlet side and the other 
being located at the refrigerant outlet side, and the upper 
divided rooms communicate With each other through a 
plurality of apertures provided in the separating Wall. 
Accordingly, When a mixture of liquid refrigerant and gas 
eous refrigerant is introduced into an upper divided room 
located at the refrigerant inlet side, the liquid refrigerant is 
intercepted by the separating Wall to folloW a path there 
through and thus goes doWnWard, While the gaseous refrig 
erant is sucked into the adjacent upper divided room located 
at the refrigerant outlet side through the apertures of the 
separating Wall. Thus, the gaseous refrigerant is separated 
from the liquid refrigerant and only the gaseous refrigerant 
is sucked into a compressor from the upper divided room 
located at the refrigerant outlet side. 

Because the gaseous refrigerant ?oWs Within the large 
right and left upper divided rooms and travels from one of 
the rooms to the other through a plurality of apertures 
provided in the separating Wall, the refrigerant pressure loss 
is decreased. The liquid refrigerant goes doWnWard as 
described above and the Water contained therein is removed 
by the dryer unit. The gaseous phase of the refrigerant in the 
loWer room is sucked up into an upper divided room located 
at the refrigerant outlet side through the dryer unit and is 
then sucked into a compressor. 

To separate the gaseous refrigerant from the liquid 
refrigerant, only the separating Wall having a plurality of 
apertures provided therein is provided. Besides, the sepa 
rating Wall is preferably integrally formed With the dryer 
unit. Thus, the number of parts is reduced. 

Further, the separation of the gaseous refrigerant and the 
liquid refrigerant and the removal of Water, etc., are con 
ducted by means of the structure that the dryer unit dividing 
the inside of the tank into the upper and loWer rooms is 
provided in the tank and the separating Wall located in the 
upper room above the dryer unit to divide it into the right and 
left upper divided rooms is provided. Therefore, a suction 
pipe of a complicated shape can be excluded, and the 
structure of the dryer unit is simpli?ed. Thus, a simple inner 
structure of the tank is accomplished. 

In the accumulator, it is preferable that an oil returning 
tube extending from a bottom of the loWer room to an upper 
portion of the upper divided room located at the refrigerant 
outlet side is provided and the upper and loWer rooms 
communicate With each other through a ?lter provided in the 
dryer unit for the removal of impurities. More preferably, the 
oil returning tube is integrally formed With the dryer unit to 
reduce the number of parts for returning oil. Furthermore, 
because the upper and loWer rooms of the tank communicate 
With each other through the ?lter for the removal of 
impurities, Which is provided in the dryer unit, the impurities 
are removed by the ?lter, and it is no longer necessary to 
provide a ?lter having a peculiar structure at the end portion 
of the oil returning tube. Thus, the inner structure of the tank 
for oil returning can be simpli?ed and the pressure loss can 
also be reduced. 

Other objects, features and advantages of the present 
invention Will noW be clari?ed by the folloWing explanation 
of the preferred embodiments. 

BRIEF EXPLANATION OF DRAWINGS 

FIG. 1A is a front cross-sectional vieW of the accumulator 
of an embodiment according to the present invention. 

FIG. 1B is a top plan vieW thereof. 
FIG. 2 is a partially broken side cross-sectional vieW of 

the accumulator. 
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FIG. 3A is a front cross-sectional vieW of a dryer unit. 

FIG. 3B is a side cross-sectional vieW thereof. 

FIG. 3C is a top plan vieW thereof. 
FIG. 4A is a front cross-sectional vieW of a reversed-cup 

like cover. 

FIG. 4B is a side cross-sectional vieW thereof. 

FIG. 4C is a top plan vieW thereof. 

FIG. 5A is a front cross-sectional vieW of a cap-like cover. 

FIG. 5B is a side cross-sectional vieW thereof. 

FIG. 5C is a top plane vieW thereof. 
FIG. 6 is a front cross-sectional vieW of a conventional 

accumulator. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Apreferred embodiment of the present invention Will noW 
be described With reference to the accompanying draWings. 

In the accumulator illustrated in FIGS. 1A, 1B and 2, the 
numerals 1 to 5 denote a tank, a dryer unit, a separating Wall, 
a tube for returning oil and a ?lter, respectively. 

The tank 1 is in the shape of a cylinder having a bottom 
With a predetermined height. An upper opening of the tank 
1 is closed by a header 6. The header 6 has a refrigerant inlet 
port 7 and a refrigerant outlet port 9. The dryer unit 2 is ?tted 
in the tank 1 at an intermediate portion thereof in a direction 
of the height. The inside of the tank 1 is divided into an 
upper room 10 and a loWer room 11 by the dryer unit 2. The 
upper and loWer rooms 10, 11 communicate With each other 
through the dryer unit 2. 
As shoWn in FIGS. 3 to 5, the dryer unit 2 includes a 

reversed cup-like cover 12 and a cap-like cover 13. A loWer 
opening of the reversed cup-like cover 12 is closed by the 
cap-like cover 13, and dryer agents 14 are con?ned ther 
ebetWeen. The diameter of the outer periphery of the dryer 
unit 2 is generally the same as the diameter of the inner 
periphery of the tank 1, As shoWn in FIG. 4C, a multitude 
of small apertures 12b are provided in approximately the 
Whole area of an upper Wall 12a of the reversed cup-like 
cover 12. On the other hand, as shoWn in FIG. 5C, a 
multitude of small apertures 13b are provided in approxi 
mately the Whole area of a covering portion 13a of the 
cap-like cover 13. The cap-like cover 13 has a plurality of 
doWnWardly protruded legs 15 integrally formed With the 
cap-like cover 13. With the dryer unit 2 supported by the legs 
15 at a bottom of the tank 1, the inside of the tank 1 is 
divided by the dryer unit 2 into the upper room 10 and the 
loWer room 11. The upper and loWer rooms 10, 11 commu 
nicate With each other through the small apertures 12b 
formed in the upper Wall 12a of the reversed cup-like cover 
12 and the small apertures 13b formed in the covering 
portion of 13a of the cap-like cover 13. 

The positions of the reversed cup-like cover 12 and 
cap-like cover 13 may be arranged such that an upper 
opening of the cup-like cover 12 is closed by the cap-like 
cover 13. 

The separating Wall 3 is a ?at Wall and placed in the upper 
room 10 of the tank 1 to divide the upper room 10 into a right 
upper divided room 10a and a left upper divided room 10b 
as shoWn in FIGS. 1A and 2. In FIG. 1A, the right upper 
divided room 10a communicates the refrigerant inlet port 7 
of the header 6 to form a refrigerant inlet side room on the 
other hand, the left upper divided room 10b communicates 
With the refrigerant outlet port 9 of the header 6 to form a 
refrigerant outlet side room. As shoWn in FIGS. 4A—4C, the 
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4 
separating Wall 3 is integrally formed With the reversed 
cup-like cover 12 such that the separating Wall 3 protrudes 
upWard from a top surface of the upper Wall 12a of the 
reversed cup-like cover 12 of the dryer unit 2. As shoWn in 
FIG. 4B, a plurality of apertures 16 are provided in the 
separating Wall 3 in a scattered state so that the right and left 
upper divided rooms 10a, 10b communicate With each other 
through the apertures 16. The separating Wall 3 may also be 
made so as not to be integrally formed With the reversed 
cup-like cover 12. 
The oil returning tube 4 extends in a direction of up and 

doWn as shoWn in FIG. 1A. A loWer end of the tube 4 is 
located at a bottom portion of the loWer room 11 of the tank 
1. An upper end of the tube 4 extends through the upper Wall 
12a of the reversed cup-like cover 12 of the dryer unit 2 and 
is located at an upper portion of the refrigerant outlet side 
upper divided room 10b of the upper room 10 to correspond 
to the refrigerant outlet port 9. As shoWn in FIGS. 5A—5C, 
the tube 4 is integrally formed With the cap-like cover 13 of 
the dryer unit 2 and extends in an up and doWn direction 
from the covering portion 13a of the cap-like cover 13. The 
oil returning tube 4 may also be made so as not to be 
integrally formed With the cap-like cover 13. 
As shoWn in FIGS. 1A and 3, a ?lter 5 is disposed along 

the Whole area of a loWer surface of the upper Wall 12a of 
the reversed cup-like cover 12, and another ?lter 5 is 
disposed along the Whole area of an upper surface of the 
covering portion 13a of the cap-like cover 13. 

In assembling the accumulator, the reversed cup-like 
cover 12 and the cap-like cover 13 are combined to form the 
dryer unit 2 such that the dryer agent 14 and the ?lters 5, 5 
are contained Within the dryer unit 2. Then, the dryer unit 2 
is inserted into the tank 1, and thereafter the tank 1 is closed 
by the header 6. Thus, assembly of the accumulator can be 
performed extremely easily. 

The tank 1, the header 6, the reversed cup-like cover 12, 
the cap-like cover 13, and the like, may be made of materials 
having a good formability such as an aluminum, an alumi 
num alloy, a resin, or the like. 

In the above-described accumulator, the mixture of liquid 
refrigerant and gaseous refrigerant, Which has been evapo 
rated in an evaporator (not shoWn), is introduced into the 
refrigerant inlet side upper divided room 10a through the 
inlet port 7 of the header 6 as shoWn in FIG. 1A. HoWever, 
the liquid refrigerant is intercepted by the separating Wall 3 
to folloW a path through to the refrigerant outlet side upper 
divided room 10b. The liquid refrigerant, thus, goes doWn 
Ward as indicated by the dotted arroW as illustrated in FIG. 
1A. While, the gaseous refrigerant is sucked into the refrig 
erant outlet side upper divided room 10b through the aper 
tures 16 of the separating Wall 3. Thus, the gaseous refrig 
erant is separated from the liquid refrigerant and only the 
gaseous refrigerant is sucked from the refrigerant outlet side 
upper divided room 10b into a compressor (not shoWn) 
through the outlet port 9. 
The refrigerant can pass through the accumulator With a 

small pressure loss because the gaseous refrigerant ?oWs 
through the large rooms 10a and 10b divided by the sepa 
rating Wall 3 and the gaseous refrigerant travels from the 
refrigerant inlet side upper divided room 10a to the refrig 
erant outlet side upper divided room 10b through a plurality 
of apertures 16 provided in the separating Wall 3 in a 
scattered state. 

The liquid refrigerant goes doWnWard as described above 
and is accumulated in the loWer room 11 after contained 
Water is removed by the dryer unit 2. The gaseous phase of 
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the refrigerant accumulated in the loWer room 11 is sucked 
up into the refrigerant outlet side upper divided room 10b 
through the dryer unit 2 as shoWn by the solid arroW 
illustrated in FIG. 1A, and is then sucked into a compressor 

(not shoWn). 
Lubricant oils for the compressor contained in the refrig 

erant go doWnWard together With the liquid refrigerant and 
pass through the dryer unit 2. Impurities included in the 
lubricant oil are removed by the ?lters 5, 5 provided in the 
dryer unit 2. After that, the oil is collected in the loWer room 
11 and then sucked up through the oil returning tube 4 into 
a compressor (not shoWn) together With the gaseous refrig 
erant. 

To separate the gaseous refrigerant from the liquid 
refrigerant, only the separating Wall 3 having a plurality of 
apertures 16 provided therein in a scattered state is provided. 
resides, the separating Wall 3 is integrally formed With the 
dryer unit 2. Thus the number of parts is reduced. 

Further, the separation of the gaseous refrigerant and the 
liquid refrigerant and the removal of Water, etc., are con 
ducted by means of the structure that the dryer unit 2 
dividing the inside of the tank 1 into the upper and loWer 
rooms 10, 11 is provided in the tank 1 and the separating 
Wall 3 located in the upper room 10 above the dryer unit 2 
to divide it into the right and left upper divided rooms 10a, 
10b is provided. Therefore, a suction pipe of a complicated 
shape can be excluded, and the structure of the dryer unit 2 
can be simpli?ed. And thus, a simple inner structure of the 
tank can be accomplished. 

Further, because the oil returning tube 4 is integrally 
formed With the dryer unit 2, the number of parts for 
returning oil is reduced. Furthermore, because the upper 
room 10 and loWer room 11 of tank 1 communicate through 
the ?lters 5 for removal of impurities, Which are provided in 
the dryer unit 2, impurities are removed by the ?lters 5. 
Accordingly, it is no longer necessary to provide a ?lter 
having a peculiar structure at the end portion of the oil 
returning tube 4. Thus, the inner structure of the tank 1 for 
the oil returning is simpli?ed and the pressure loss is also 
diminished. 

As described above, in the accumulator of the present 
invention, the upper room located above the dryer unit is 
divided into right and left upper divided rooms, one being 
located at the refrigerant inlet side and the other being 
located at the refrigerant outlet side, and the upper divided 
rooms communicate With each other through a plurality of 
apertures provided in the separating Wall. Accordingly, When 
a mixture of liquid refrigerant and gaseous refrigerant is 
introduced into an upper divided room located at the refrig 
erant inlet side, the liquid refrigerant is intercepted by the 
separating Wall to folloW a path therethrough and thus goes 
doWnWard, While the gaseous refrigerant is sucked into the 
adjacent upper divided room located at the refrigerant outlet 
side through the apertures in the separating Wall. Thus, the 
gaseous refrigerant is separated from the liquid refrigerant 
and only the gaseous refrigerant is sucked into the compres 
sor from the upper divided room located at the refrigerant 
outlet side. 

Because the gaseous refrigerant ?oWs Within the large 
right and left upper divided rooms and travels from one of 
the rooms to the other through a plurality of apertures 
provided in the separating Wall, the refrigerant pressure loss 
is decreased. The liquid refrigerant goes doWnWard as 
described above, and Water contained therein is removed by 
the dryer unit. The gaseous phase of the refrigerant in the 
loWer room is sucked up into an upper divided room located 
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6 
at the refrigerant outlet side through the dryer unit and is 
then sucked into a compressor. 

To separate the gaseous refrigerant and the liquid 
refrigerant, only the separating Wall having a plurality of 
apertures provided therein is provided. Besides, the sepa 
rating Wall is preferably formed integrally With the dryer 
unit. Thus, the number of parts is reduced. 

Further, the separation of the gaseous refrigerant and 
liquid refrigerant and the removal of Water, etc., are con 
ducted by means of the structure that the dryer unit dividing 
the inside of the tank into the upper and loWer rooms is 
provided in the tank and the separating Wall located in the 
upper room above the dryer unit to divide it into the right and 
left upper divided rooms is provided. Therefore, a suction 
pipe of a complicated shape can be excluded, and the 
structure of the dryer unit is simpli?ed. Thus, a simple inner 
structure of the tank is accomplished to save the production 
cost. 

In the accumulator, it is preferable that the oil returning 
tube extending from a bottom of the loWer room to an upper 
portion of the upper divided room located at the refrigerant 
outlet side is provided and the upper room and the loWer 
room communicate With each other through a ?lter provided 
in the dryer unit for removal of impurities. More preferably, 
the oil returning tube is formed integrally With the dryer unit 
to reduce the number of parts for returning oil. Furthermore, 
because the upper room and the loWer room of the tank 
communicate With each other through the ?lter for the 
removal of impurities, Which is provided in the dryer unit, 
the impurities are removed by the ?lter and it is no longer 
necessary to provide a ?lter having a peculiar structure at the 
end portion of the oil returning tube. Thus, the inner struc 
ture of the tank for oil returning can be simpli?ed and the 
pressure loss can also be reduced. 

Although the invention has been described in connection 
With speci?c embodiments, the invention is not limited to 
such embodiments, and as Would be apparent to those skilled 
in the art, various substitutions and modi?cations Within the 
scope and spirit of the invention are contemplated. 
What is claimed is: 
1. An accumulator comprising: 
a tank; 
a dryer unit disposed at an intermediate portion in a 

direction of height of said tank to divide an inside of 
said tank into an upper room and a loWer room; and 

a separating Wall dividing said upper room into right and 
left upper divided rooms, one being located at a refrig 
erant inlet side and the other being located at a refrig 
erant outlet side, 

Wherein said upper and loWer rooms are communicated 
With each other through said dryer unit, and 

Wherein said upper divided rooms are communicated With 
each other through a plurality of apertures provided in 
said separating Wall. 

2. An accumulator as recited in claim 1, Wherein said 
separating Wall is integrally formed With said dryer unit. 

3. An accumulator as recited in claim 1, further compris 
ing an oil returning tube extending upWard from a bottom 
portion of said loWer room of said tank to an upper portion 
of said upper divided room located at a refrigerant outlet side 
of the upper room, and Wherein said upper and loWer rooms 
of said tank are communicated With each other through a 
?lter for removal of impurities provided in said dryer unit. 

4. An accumulator as recited in claim 2, further compris 
ing an oil returning tube extending upWard from a bottom 
portion of said loWer room of said tank to an upper portion 
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of said upper divided room located at refrigerant outlet side 
of the upper room, and Wherein said upper and loWer rooms 
of said tank are communicated With each other through a 
?lter for removal of impurities provided in said dryer unit. 

5. An accumulator as recited in claim 3, Wherein said oil 
returning tube is integrally formed With said dryer unit. 

6. An accumulator as recited in claim 4, Wherein said oil 
returning tube is integrally formed With said dryer unit. 

7. An accumulator as recited in claim 1, Wherein said 
dryer unit comprises a cup-like cover and a cap-like cover, 
and an opening of said cup-like cover is closed by said 
cap-like cover to contain a dryer agent therein. 

8. An accumulator as recited in claim 7, Wherein a 
plurality of legs extending doWnWard are provided on one of 
said cup-like cover or said cap-like cover Which is located 
loWer than the other, and said dryer unit is disposed in said 
tank With the legs supported at a bottom portion of said tank. 

9. An accumulator as recited in claim 1, Wherein said 
dryer unit comprises a revered cup-like cover and a cap-like 
cover, Wherein a loWer opening of the reversed cup-like 
cover is closed by said cap-like cover to contain a dryer 
agent therein, and Wherein the separating Wall comprises a 
?at Wall that is provided so as to eXtend upWards from a top 
surface of an upper Wall of said cup-like cover. 

10. An accumulator as recited in claim 2, Wherein said 
dryer unit comprises a revered cup-like cover and a cap-like 
cover, Wherein a loWer opening of the reversed cup-like 
cover is closed by said cap-like cover to contain a dryer 
agent therein, and Wherein the separating Wall comprises a 
?at Wall that is provided so as to eXtend upWards from a top 
surface of an upper Wall of said cup-like cover. 

11. An accumulator as recited in claim 3, Wherein said 
dryer unit comprises a reversed cup-like cover and a cap-like 
cover, and a loWer opening of said reversed cup-like cover 
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is closed by said cap-like cover so as to contain a dryer agent 
therein, and Wherein said oil returning tube is provided on 
said cap-like cover and eXtends upWard through an upper 
Wall of said cup-like cover. 

12. An accumulator as recited in claim 4, Wherein said 
dryer unit comprises a reversed cup-like cover and a cap-like 
cover, and a loWer opening of said reversed cup-like cover 
is closed by said cap-like cover so as to contain a dryer agent 
therein, and Wherein said oil returning tube is provided on 
said cap-like cover and eXtends upWard through an upper 
Wall of said cup-like cover. 

13. An accumulator as recited in claim 7, Wherein a 
plurality of apertures are provided in a scattered state over 
substantially all of a bottom portion of said cup-like cover 
and a covering portion of said cap-like cover, and further 
comprising ?lters disposed on an inner surface of said 
bottom portion of said cup-like cover and on an inner surface 
of said covering portion of said cap-like cover. 

14. An accumulator as recited in claim 1, Wherein said 
tank is of a cylindrical shape With a predetermined height 
and has a bottom and an opening end, Wherein said opening 
end is closed by a header, and said header is provided With 
a refrigerant inlet port and a refrigerant outlet port. 

15. An accumulator as recited in claim 14, Wherein said 
tank and header are made of a material selected from the 
group consisting of an aluminum, an aluminum alloy and a 
resin. 

16. The accumulator as recited in claim 7, Wherein the 
cup-like cover and the cap-like cover are made of a material 
selected from the group consisting of an aluminum, an 
aluminum alloy and a resin. 


